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(54) SEMICONDUCTOR LIGHT EMITTING ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
light emitting element with a reflection film of high 
reflectivity. 

SOLUTION: A GaN based semiconductor laser element 
100 is formed by laminating a low temperature buffer 
layer 2, an n-contact layer 3, an n-clad layer 4, an 
n-optical guide layer 5, an n-MQW light emitting layer 
6, a p-AIO.1 Ga0.9N layer 7, a p-optical guide layer 8, 
a p-clad layer 9 and a p-contact layer 10 one by one on 
a sapphire substrate 1. A rear edge face 30 of the 
semiconductor laser element 100 is covered with a 
reflection film 33. The reflection film 33 is formed by 
laminating eight Si02 films 31 and eight Si3N4 films 32 
one by one and the Si02 film 31 and the rear edge face 
30 come into contact with each other. 
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fc^Tli, tWB1B2 0feJ:0C«aSSlS3 0j6i«fi*r*©lKv^ 
R»R2 3feJ:aCiEJ»R3 3JCJ:y«aSnTV\ft. 3 
40 ©J:3fc¥j*#U--if*?-2 0 0 14, <S^L*v^««« 

[0 0 6 5] H3©ip##U— tfjftT-3 O.OtCfi 

V^T^4, IWfiS2 0*«Sit*©(£v^|#R2 5fCJ:y* 
«3*U «SfinB3 0^SW©Wv^»RtcJ:y*BIS 

tLTV^S. ^©.fc^^^flsL/— if^3 0 0{4, 

[0 0 6 6] ^fcfe, ^ffU— lf*-J-l 0 0, 2 0 0, 
3 0 OlCfc^Tti, t«I3 0©SI>fR3 3^Cj3V^•r, 
8o©S i O z 13 1 i: 8o©S i 3 N 4 R3 2 
50 JBLTVA««<. S i 0 2 R3 1 fei^'S i 3 N 4 13 2 



(6) 
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<Dffl§m3.ZtlSmT'$>-oT* J £\,\ «rssra52 0 

©£l#flt2 3, 2 5lCOWCfcfiMrC*>S. 

[0 0 6 7] 3M!M*l/— 0 0, 2 0 0, 

■3 0 OICifcuTtt, «Jf#Al, Gafeitfl n 

[0 0 6 8] $^>lCs ±13^*5^X1*, ^Iflififli 10 
Iz-fJIf 1 0 0, 2 0 0, 3 0 OlcaU§bfe»&Co 

[0 0 6 9] 

[£ttftf] i ] %K09 1 KH5v*Ttt. 0 1 

fcflti/— ifi*?-i oofc«v*fc. 

[0 0 7 0] ^mftls—Vmi-l 0 OteJ^T^pfCb 
TfWILfe. t^Lfcit7 7^7Sfi©c (0 0 0 
1) ®±}C, MOCVDS (*flteJlftffiJ&*&) CJ: 
|J« Al oa Ga 09 Nj!r>iD&.2>J?$ 2 0 n mCDfgSSA 20 

H3 7'0 0nm(0n-Ai 0il Ga 0i! N?7'VFM 
4, f$150nm©n-GaN^Kl5, n-M 
QW|g^S6, fS20nm©p-Al Ci i Ga 0 9 N 
17, 5 0nmCDp-GaNWKJ|8, J*£ 

7 0 0 n mffl p-Al 01 Ga 09 N^5-y FI9» W- 
$ 3 0 0 nm<Dp -G a N:a>## KJfl 0 SpplCJafoR 
S1£fe. Jfefc, n-MQW$tofcM6tt, 4 00^2 0 
nmCD I n 0-03 G a 0 . 97 N Rit/B i: 3 OCOJ£$ 1 5 n m 
£01 n 0 . 13 G a 0>87 N;fr&fc*Jfr?#7*Mfc«*3S»CS[ 30 

[0 0 7 1] nSK-A^hhLTBSiJiffl^, 

«i±»cd»a*fe«- i i i *#Ji2~i 0^60 owm 

[0 0 7 2] K^T, p-GaNn>^^MlO±ffl 
mfe«*»C7* h US** h^U p-GaNn^ 
* hjfl 0_hffij3«tt>*7* h l/^'X h±ffi(CN i *m.m 
Lfc, *<D&. 7* h h±GDN i *7 it h l/^X 

hfcfc*iJCB5isLfe. ZlODitilCLT, p-GaNn> 40 
hill 0±C7)m^^c$:^$ 8 0 OnmCNiv^ 

[0 0 7 3] S&K, N i -?X>?T'&W.Ltefr-otLW%L 
ICS^T, p -G a N3>#* hjf 1 OjbMb n-G a N 

KS3 £T'(Z)i£$ 2. 5^$:, 
m n fcSfSS-f 5f >x *j ^ > ^StC «fc »J x y ^- > 9 U 

[0 0 7 4] ±fBOJ:-!)lCLTSffi$-itfen -G a 

hJf3±(C, 10 0 nmOT i g& 2 0 

0 nm»A lKS3«kt>'^$ 5 0 0 nmCOA uMZmizM 50 
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[0 0 7 5] a^lC, ifll 0 Annfe«fcZ>*^$ 7 0 0 urn 
<D7. h^--f T^CDgflPgPfc P -G a N3>^ ? MlO' 

^<D^ H§3 0 0nm©Ni^j:Dtg34 00nm 
©AugtfcflHKaairU U7 K*7tttCJ:»J, 7^hb 
h±©NiISJ:U!Aui5:7* h l/^hili:*) 

1 

[0 0 7 6] rk\Z. nli5 0 £J:tfp«li5 1 ±IZ7 
^M/^NSML f$ 50 0 0A©SiO 2 Si 
«Lfc. 7* Y \/V7. h±CT)S i 0 2 U7Npd-7?£ 

LT. S®£j£ffigc£l&< p-GaN3^^ NJff 1 0 
HfeiUn-GaNn^^^MSilt, 
12-lOOlItC. S i O z MK5 

[0 0 7 7] ig^T, Pli5 1 £-?-OJii2tC|iIn£P£ 
tt57*hU^h^U JP£ 1 5 0 0AOTi 
Ifei^SOOOAfflAuISIJLfe. 7* hi/ 
£>'*h±C7)Til$5cfctfAul£, U7St7fttCJ: 
U> 7 it V l/S^X hfcfcjbtCBfta&U P-PAD115 
3£7E?fifcL£:„ 

[0 0 7 8] $e>tC, t77^7lSlfciW#ft 
§2~10l: < pli5 l©^iahW&ffitCi3VNT^ 
§iU ffil 0 Mmfc«fcI>MI£ 5 0 0 finKD&M&Zm 

[0 0 7 9] ^T, ±m<D£?lZLT&Mhfrm?-<D 

[0 0 8 0] *1\ — ?y hthXS 

i*tiiz.fcxAv*v>'>fmmtpizm?-zw:&. o 2 # 

U, — #©#JE»OT_hK*S 6 4 nm<75S i 0 2 13 
1 il^T, 0 2 #;UC-ft;iTN 2 #*£3g[ 

AU Si0 2 13 l±t:j?$4 7nmC0Si 3 N 4 1 
3 2 WLt. £A_h<Z)i8fE?:ifgyjgWTV\ 8o©S 

1 0 2 I31^8o©Si 3 N 4 13 2£*&S.lzmm 
LT«:-5MMIK3 3 £?gf&Lf-. 

[0 0 8 1] ^fe, N 2 itfXCDS i O z 13 1 ^©tBA 
fe«fct>'0 2 i 3 N 4 13 2^<DiSA£!*lt-tS 

fe*. agA-TS^^.5:^-g)BS(Cj3V%T^ 0 2 
fetiN 2 ^^«)^A$:^ihLT^b«V^^Pa^:j3V^TN 

2 ^*feli0 2 ^SiAlfe. 

[0 0 8 2] ^±©«t-i(CLT, 5M13 3K**J«* 

®3 o j^aais nx if atr-i oo^ 

[0 0 8 3] mmwi (D^mfciy-vm* 1 o o \zn^ 

Ttt. CODtt^jRI^tl^ *7t, Scfj!g®2 0fe«fct>*«£ 
5g®3 0(Cfel7&5ISjSS4 0 OnmfflWSPli 
$il2 0%fc<t:r>'9 9. 5%T*&ofeo 
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[0 0 8 4] 1 0 0©LfctMWB6tt 

2 6 5mAT'$ot 2 8 0 mA©SgifrSiffifCfc 

l«)t!fiM6mWffeofe. 

[0 0 8 5] [JliS«2] HfcflUKfc^Ttt, H2© 
ifs*# I/— ifi§^2 0 0 fcjgv*fe. 

[0 0 8 6] mantel/— tf^2 0 014, 8998152 0# 

fi*HH2 3»CJ:y»aiStiSjft«:Bliv\T. HJfiWl©* 
!fj*?.l 0 0i:ra*©||JtS:*-j-s. 
[0 0 8 7] SjH|Jt2 3ttS i 0 2 l21tSi 3 N 4 
IS 2 2 fc^HRJCflWFSnTft*. Cl©J:e>&£S*IBl2 3 
liJKTOi^CLTMbfe. fi*r«2 3©»«©|»fC 
Sfei6«l fCfeV^Tf^HLfe**i*U— 0 0 
©ilfflLfc^iB»ifinB±fC, &5HK3 3©ft$jftl$£R|:fK 
©J*;*?* y >?'fCJ: y, 1 2 8 nm©S i 0 2 R 
2 1 ^iOtffS 9 4 nm©S i 3 N 4 K22 £)W{C7£/& 

[0 0 8 8] jQfi«2©ijs«#u— y^n^.2 0 ok:*v\ 

38® 3 0(Cfet-t^>#6Jg^S4 0 0 nm©3fc©MIW44 
0%jj3J:tf9 9. 5%T'&ofc. 

[0*0 8 9] !f^2 0 0©L£Vvf»SSfj{4 

2 5 0mAT-^fe. 2 8 0 mA©|gKrB?jSS:^ 

Lfc®-^©^aj^jtt5. 5mWT'S>ofe„ 

[0 0 9 0] CHBi6«3] SQfi«3fCfe^Tt±, H3ffl 
!f3R-?-3 OOSflJ^fe. 

[0 0 9 1] *«#l/-f^3 0 0lt i3gI2 0A' 
/B»flt2 5tCJ:yaaiStl*j*S:liftV>T. 3tti«2©if£ 
!J*?-2 0 0i:BHII©«Kft&^4. 

[0 0 9 2] S#R2 5IJTi0 2 R2 4 £ S i 0 2 R 
2 l fctfJIKcMatiTfcs. z:©<fce>fc,5fifl2 5 
14, J£TF©,6&I&^T, SQ6«2©iN»fH/— WIHF-2 
0 0© J g;tiflS2 3tiS©^Sl;j:ijMtf c „ 

[0 0 9 3] £J»fl{2 5©a&«©|gKCHu 
?#->fv h k. LT S i fcitfT i ilxf^^y? y 
>fiiSlCfeVNT, 0 2 #X«:*ALfc. Sit 
T i ©*y\'y# y ^99- Mi. H— 
©MaK- MctMtLfc. **©sK- hKttaMUBRFm 

ai#KttS>ftT£y. 3©**©«««:-e*i-eriA-w?- 

[0 0 9 4] T i #->f y hfcflH^fc*/*-/* y yff\z 
J:»J, ftffiL&ft&»ilfSi±ICj*£9 1 nm©Ti0 2 

Ay * y >y{C«fc y. T i 0 2 12 4±(CJP$ 6 4 nm 
©S i O z 12 1 

[0 0 9 5] *f3HP3 0 0{CfcV>Tl4, CO 

DfcMH88a*v*\ fyjg®2 0 «fc D^38ffi 3 0 tc 
feW*»JB»*4 0 0 nm©3t© i E*f*li5%feJ:O t 9 
9. 5%T-&ofe 0 

[0 0 9 6] b*3R-?-3 0 0 © LfcvMiMBfEtt 
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2 5 5mAT'&o£o 2 8 0 m A©Sg&®8££Sfg 

Lfc©-^©)tm^{±8. 2mWt^ot. 
[0 0 9 7] [J£«0| 1 ] tmm 1 tCfcHTtt, 134 © 
^mftls— if*f-4 0 0£J8V*fe. 

[ 0 0 9 8 ] U— 0 0 14, gjgj® 3 0 

iBt»Bt3 4»CJ:y«a(3'n6j&«:Hi^T, HJgfll 1 ©# 

[0 0 9 9] S^K3 4fl S i, N 4 13 2tS i O 

10 4 14, JWT©,6£I&V>T, 111^10^1/-^ 
1 0 0©Slfl3 3 fcH*©J8«£iSK:j:ya&8Lfc. 
[0 10 0] S*ftt3 4©»fiJt©BHctt, ^issiag®© 
— #©®fC£-f^$4 7 nm©S i 3 N 4 13 2 
U 3(DSi 3 N 4 I32±IC, J?$64nmfflSiO 
2 13 1 SrJ^ritLfc. 
[0 10 1] im#ls— *?m*4 0 OlCfcHTtt. CO 

Dawns n-r. t&m2o&j:tf&ttii3 oic 

fctt*&iSffil*4 0 0 nm©«©fiJjr^Btt2 0%&J:tf 
9 5 %T*& -=>£:„ 
20 [0 10 2] £*?-4 0 0©L£Wfim8i£tt 

2.8 0mATfcofc, 2 8 0 mA©5gi&«$£&SS 

Lfe»&ffl3feffii;l4 0mWT*ofe. 
[0103] [Jtte«2] Jt««2iCfeV\Ta:, H5K1 
as-r^##U— 0 0 fcffi^fc. 
[0 10 4] !f*f-5 0 0H:, 1*38® 2 0# 

6KlJ:y«aESti*jA«:»v\T, Hi60!I2©¥ 
y*f-2 o o £»«©*»&**<&. 

[0 1 0 5] S*fK2 6(4, Si 3 N 4 !22i:SiO 
2 12 1 fc#JRtCSUI3*lT'&*. i©«k^<ftfijWfli2 
30 614, fiTF©*fcl&VNT, 2 ©¥*#!/ -tfjfrj. 

2 0 0 ©£t*l 2 3 i: »*©?&*#«££ «fc y J^jEft L feo 
[0 10 6] £#1*2 6 ©?&»©»£ It, ©ffiLfciftjg 
SSSffiJbfC, *fJ?3 7 2nm©Si 3 N 4 JR2 2^ 
f&U S i 3 N 4 12 2±lC. f$9 6nmfflSi0 2 
12 1 fcfl&jj&bfc. 
• [0 1 0 7] im»#u— if*? 5 0 0(CfcV*Ttt, CO 
DtttBHStl-f. iu3§fDS2 0fe«kUt^ag®3 0{C 

SWSI6SSS4 0 0 nm©J 1 fc© J g:i*^t4 3 0%33il>' 
9 9. 5%T-&o£. 
40 [0 1 0 8] !f*-y-5 0 0©b*V^««»tt 

2 6 2mAT-*ot. 2 8 0 m A©f8ifrm8fcS:effj 

L tz.m-£<D% mio it 5 m Wf fe o fc. 
[0109] J^±©Hig0iJ 1 ~ 3 (Cd3V\T^i"«fc e> tC 
if JR^-I 0 0. 2 0 0, 3 0 0©#^§3§&B 
»CSi0 2 «21, 3 1 &?&ai,fc*&fc:£nTtt, C 
ODtt««JS*l«:3&»ofe. SiO, R2 1, 3 1 

J: y*fi»afiraf 2 3, 3 3 teas 

V>Tt4, AJfi*S9BJCfeV^TW^SW3S«|»6*l, T i 
0 2 12 4 (CJ: y^j6««iE«:ti[|S«a[-r£fiUtR2 5 
50 JCiBHTtt, AS4ttdBS(C£v>Tffiv^KWf9e>tl 
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[oiio] mmmi nammi *&mmm2't.im 

^J2lCfe^T^-r<tolC, Si0 2 l2 1, 3 1(CJ:U 
£SHflWffi-& 2> *mft \y - if*? 10 0, 2 

OOlCfcV^te, Si 3 N, 12 2, 3 2{Cj:U«igil 
SSnii&ESSfltrs^fcttl/--- If*? 4 0 0, 5 0 0{C 

[0 111] fcJttfe«2K:fcVvTj5*-*-«fc 
TiO z K2 4££»jA«m&tt&ttBtt-S 
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[E5] imm2\z^n^mw^—^m^m^w 

1 "fr^T-fT** 

n-G a Nny* 9 bM 
n-Al 01 Ga 0 9 N # ^ y KM 
n-GaNM-f KJf 



¥m#\s— W?3 0 0{C£v>Ttt, Si 3 N, 



2 10 



[01] !f!^^l®M£i 

[02] *»WK:«**«»#I/— 9*3R^a)«2-<Z>«S:a% 

[03] ^JSWKlflk****!/— if*?©«3<D«S:w 

[0_4 ] itmm 1 ic * * u — !f *?■©«*»¥ 
®0"T'fe-5o 



20 



2 
3 
4 
5 
6 
7 
8 

g 

1 0 

2 0 
2 1, 
2 2, 
2 3, 

2 4 

3 0 
10 0, 



p -A 1 



0.1 



G a 



0.9 



NJ 



p-GaNW KJ1 
P-AI0.1 Ga 0 9 Ni>7>yKf 

S i Q 2 R 



3 1 
3 2 
2 5, 
T i Q 2 



S i s N 4 R 

2 6, 3 3, 3 4 BUti» 



200, 300, 400, 500 ±mS#U- 



[01] 



[0 2] 



51 53 




30 
52- 



51 . 



20 



32 



3^-31 



-31 
.50 



-52 



23 



